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Summary

Lawrence Livermore National Laboratory (LLNL) Site 300 is a U.S. Department of Energy
(DOE) facility operated by the University of California. Site 300 is situated in the eastern
Altamont Hills about 17 miles east of Livermore and 8.5 miles southwest of Tracy, California.
Site 300 is a remote experimental testing facility where DOE conducts research, development,
and testing of high explosives and integrated non-nuclear weapons components. This work
includes formulating, processing, machining, assembling, and detonating explosives.

During past Site 300 operations, contaminants were released to the environment from surface
spills and piping leaks, leaching from unlined landfills and pits, high-explosive test detonations,
and disposal of waste fluids in lagoons and dry wells (sumps). The primary contaminants of
concern at Site 300 include volatile organic compounds, high-explosive compounds, perchlorate,
tritium, depleted uranium, nitrate, polychlorinated biphenyls, dioxins, furans, silicone oils, and
metals.

DOE is the lead agency for environmental restoration at Site 300. The U.S. Environmental
Protection Agency (U.S. EPA) and the State of California oversee Site 300 environmental
restoration activities. DOE began environmental restoration activities at Site 300 in 1981, and
the site was placed on the U.S. EPA National Priorities List in 1990.

In 2001, DOE completed an Interim Site-Wide Record of Decision for Site 300 (the Interim
ROD). This ROD was designated as interim to ensure that cleanup continues while additional
site characterization, evaluation of remediation technologies, and negotiation of final ground
water cleanup standards occurs. The Interim ROD specified remedies for most of the
contaminant releases at Site 300, but did not include some areas where site characterization isin
progress or a final remedy has already been selected. A Final ROD is scheduled to be
completed in 2007. After the Interim ROD, DOE completed a Remedial Design Work Plan that
outlined DOE’s overall strategy and schedule for implementing the selected interim remedies.
The remedies included soil vapor and ground water extraction, soil excavation, monitored
natural attenuation, enhanced monitoring of landfills, and risk and hazard management.

This Compliance Monitoring Plan/Contingency Plan (CMP/CP) is the next step in
implementing the interim remedies. It contains the procedures DOE will use to monitor the
progress of remediation, detect any new contaminant releases, control risks and hazards,
manage the data obtained during monitoring, and includes contingency procedures and
measures DOE will implement if cleanup does not proceed as planned.

There is currently no comprehensive monitoring plan for environmental restoration
activities at Site 300. This CMP/CP consolidates and supercedes the elements of a number of
existing area-specific monitoring plans.

This CMP/CP provides the overall guidance for generating detailed sampling and analysis
plans. Detailed planswill be generated after the CMP/CP is finalized and modified periodically
to reflect changing site conditions, new monitor and extraction wells, and stakeholder concerns.
At aminimum, these plans will be consistent with the guidelines included in this document. In
some cases, DOE may collect data beyond that specified in this CMP/CP to support more
detailed hydrogeologic interpretations, improve contaminant distribution and migration
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evaluations, manage and optimize extraction and treatment systems and other remedial actions,
or to ensure that human health and the environment are protected.

Section 1 of this document provides an overview of the environmental restoration program
at Site 300, describes the areas of contamination, and defines the scope of the document. This
CMP/CP only applies to the areas of environmental contamination included in the Interim ROD.
Some areas of current or potential contamination were not included in the Interim ROD and are
not addressed by this CMP/CP because: (1) aremedy is already in place (the General Services
Area operable unit), or (2) site investigation is still being performed (the Pit 7 Landfill
Complex, Buildings 812 and 865, and the Sandia Test Site). Similarly, monitoring programs to
comply with non-CERCLA facility-specific RCRA or RWQCB closure requirements are in
effect in some areas (the Pit 1 Landfill, the High Explosives Surface Water Impoundments, and
the High Explosives Open Burn Facility) and will not be affected by this CMP/CP. This
CMP/CP will aso not affect the surveillance monitoring of water-supply wells, air, vegetation,
and storm water runoff conducted by the LLNL Operations and Regulatory Affairs Division.

Section 2 describes the overall objectives of this CMP/CP and reiterates the Remedial
Action Objectives established in the Interim ROD. The general objectives of this CMP/CP are
to provide the framework for:

Sampling and analyzing ground and surface water to monitor the effectiveness of the
interim remedial actions.

Conducting detection monitoring, inspection, and maintenance at the Pit 2, 8, and 9
Landfillsto identify and prevent future contaminant releases from these landfills.

Monitoring the performance of soil vapor and ground water extraction and treatment
facilities to ensure regulatory compliance.

Managing risks and hazards to human and ecological receptors to prevent unacceptable
exposure from occurring during remediation.

Implementing procedures to ensure the quality of monitoring data.
Reporting the results of monitoring data.
Implementing contingency measures if cleanup does not proceed as planned.

The Remedia Action Objectives include goals for restoring ground water and preventing risk
and hazard to human and ecological receptors.

Section 3 describes the Ground and Surface Water Monitoring Program. This program
includes the regular sampling and analysis of water samples from ground water monitor wells
and surface water bodies. Some Site 300 monitor wells are designated as “guard wells’ to
provide timely indication of contaminant movement that may impact water-supply wells,
contaminate water-supply aquifers, or result in migration across the site boundary. The guard
wells will be sampled more frequently than other monitor wells. Many of the other monitor
wells at Site 300 are designated as “plume tracking wells.” Samples from these wells are used to
determine the distribution and concentration of contaminant plumes in ground water. Depending
on the location of each well in relation to the contaminant plumes, plume tracking wells will be
sampled semiannually, annually, or biennially. All onsite and nearby offsite springs will be
sampled.
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Section 4 describes the Detection Monitoring, Inspection, and Maintenance Program for the
Pit 2, 8, and 9 Landfills. Firing table debris was placed in these landfills from the 1950s to the
1970s and covered with non-engineered native soil. There is no evidence of contaminant
releases from these three landfills. The remedy selected in the Interim ROD includes vadose
zone and ground water monitoring to detect any future releases of contaminants from these
landfills.

Ground water samples will be collected quarterly from designated “detection monitor wells’
at the three landfills and analyzed for all constituents that could reasonably be expected in the
buried waste. Lysimeters (or comparable soil moisture sample collection devices) will be
installed beneath each of the three landfills and sampled to detect potential future releases of
contaminants from the landfills to the underlying vadose zone.

The Pit 2, 8, and 9 Landfills will be inspected to identify any degradation or damage to the
surface of the landfills that could lead to increased infiltration of precipitation, exposure of the
landfill contents, or flow of surface water on or adjacent to the landfill. Any required
maintenance will be performed promptly.

Section 5 describes the Extraction and Treatment Facility Monitoring Program. All ground
water extraction wells will be sampled semiannually. Aqueous treatment system influent
samples will be analyzed quarterly and effluent samples will be analyzed monthly. These
samples will be analyzed for all contaminants identified in any ground water extraction well
connected to the treatment system or that could potentially be captured by an extraction well.
More frequent sampling will be performed upon initial startup of a facility, a shutdown due to
non-compliance with discharge requirements, or any treatment system shutdown or modification
that could result in non-compliance. The effluent of soil vapor treatment facilities will be
monitored weekly, and soil vapor samples from extraction wells will be analyzed semiannually
for VOCs.

The Risk and Hazard Management Program in Section 6 describes the measures DOE will
implement to ensure that the interim remedies protect human health and the environment during
cleanup. For protection of human health, DOE will model contaminant fate and transport and
collect additional ambient air and soil samples in areas where an unacceptable risk or hazard has
been identified. Building or area occupancy will be reviewed regularly, and risk and hazard
estimates will be revised to reflect current conditions. If needed, institutional or engineering
controls will be maintained or implemented to prevent exposure. The ecological portion of this
program includes sampling, biological surveys, periodic hazard re-evaluation, and steps to
mitigate impacts to plants and animals, if needed.

Section 7 summarizes the Data Management Program that controls the structure and flow of
data collected during site characterization, remediation, and monitoring. The management of
data, both hard copy and electronic, follows a process that tracks information from the sampling
plan through storage to archiving. The data management process includes chain-of-custody
tracking, application of quality control procedures, data presentation, and use of data in
decision-support tools, such as risk assessment and compliance monitoring.

Section 8 describes the Quality Assurance/Quality Control procedures and systems used to
ensure the quality of data collected during site characterization, monitoring, and remediation. A
Quality Assurance Project Plan has been implemented for the Site 300 environmental restoration
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project that includes the framework and requirements for planning, performing, documenting,
and verifying the quality of work activities and data collected. Standard Operating Procedures
have been developed for most activities described in this CMP/CP. Methodologies for activities
for which no Standard Operating Procedure exist (e.g., some risk and hazard management tasks)
are described in detail in this CMP/CP.

Section 9 outlines the scope and content of reports that will be generated to convey project
information to the regulatory agencies and other stakeholders. DOE will regularly inform the
Remedial Project Managers of project status, compliance issues, and any new contaminant
releases or detections. DOE will submit semiannual compliance monitoring reports.

The Contingency Plan in Section 10 describes how DOE and the regul atory agencies plan to
address foreseeable problems that may arise during the remediation of Site 300. Both technical
and logistical contingencies are addressed.

Technical contingencies are related to the physical remediation of soil, bedrock, and ground
water at Site 300 and include loss of hydraulic control of ground water contaminant plumes,
increases in contaminant concentrations, impacts to water-supply aguifers, concerns over the
performance of monitored natural attenuation remedies, new sources or releases of
contaminants, and uncontrollable natural events such as earthquakes.

Logistical contingencies include changes in access restrictions, building/land use, personnel,
funding, the mission and operation of LLNL, and future property ownership.
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1. Introduction

1.1. Overview

Lawrence Livermore National Laboratory (LLNL) Site 300 is a U.S. Department of Energy
(DOE) experimental test facility operated by the University of California.  Site 300
encompasses 11 square miles and is situated in the eastern Altamont Hills about 17 miles east of
Livermore and 8.5 miles southwest of Tracy, California (Figure 1-1). Site 300 is located
primarily in San Joaquin County, except for the westernmost portion that lies within Alameda
County.

DOE is the lead agency for environmental restoration at Site 300. The U.S. Environmental
Protection Agency (U.S. EPA) Region IX, the California Department of Toxic Substances
Control (DTSC), and the California Regional Water Quality Control Board (RWQCB) Central
Valey Region oversee Site 300 environmental restoration activities. A Federal Facility
Agreement is in place between DOE and these regulatory agencies (U.S. DOE, 1992). DOE
began environmental restoration activities at Site 300 in 1981, and the site was placed on the
U.S. EPA National Priorities List in 1990. Since then, the majority of environmental restoration
work has been conducted in compliance with the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) as amended by the Superfund Amendments and
Reauthorization Act (SARA), and State of California regulations. Other environmental
restoration activities are regulated under the Resource Conservation and Recovery Act (RCRA).

DOE has completed a Site-Wide Remedial Investigation report (Webster-Scholten, 1994), a
Site-Wide Feasibility Study (Ferry et al., 1999), and a Site-Wide Proposed Plan (Dresen et al.,
2000). In February 2001, an Interim Site-Wide Record of Decision (Interim ROD) for Site 300
was signed (U.S. DOE, 2001). This ROD was designated as interim to ensure that cleanup
continues while additional site characterization, evaluation of remediation technologies, and
negotiation of final ground water cleanup standards occurs. The Interim ROD specified
selected remedies for most of the contaminant releases at Site 300. Many of the selected
interim remedies are continuations of remediation that began as treatability studies, removal
actions, or area-specific interim remedial actions. A Final ROD is scheduled to be completed in
2007.

After the Interim ROD, DOE completed a Remedial Design Work Plan for the Interim
Remedies (Ferry et al., 2001a) that outlined DOE’'s overall strategy and schedule for
implementing the selected remedies. Interim Remedial Design documents have been completed
for two areas. (1) the Building 834 operable unit (Gregory et al., 2002), and (2) the High
Explosives Process Area (Madrid et a., 2002). Interim Remedia Design documents are
scheduled to be completed for Building 854 (2003), Building 850 (2004), and Building 832
Canyon (2005). Remedial Design documents are not required for areas where monitoring only
or monitored natural attenuation are the sole component of the interim remedy (the Pit 6
Landfill, the Pit 2, 8, and 9 Landfills, and Buildings 801, 833, 845, and 851).
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This Compliance Monitoring Plan/Contingency Plan (CMP/CP) describes the monitoring
activities and procedures to be followed during the implementation of the selected interim
remedies and includes:

Ground and Surface Water Monitoring Program — Describes regular sampling and
analysis of samples from ground water monitor wells and surface water bodies and the
measurement of ground water elevations to monitor the effectiveness of the interim
remedial actions. Springs are the only surface water bodies at Site 300 applicable to the
monitoring programs included in this CMP/CP.

Detection Monitoring, Inspection, and Maintenance Program for the Pit 2, 8, and 9
Landfills — Specifies requirements for sampling monitor wells and lysimeters in the
vicinity of these three landfills with the objective of identifying any releases of
contaminants to the vadose zone or ground water beneath the landfills. Provisions are
included for regularly inspecting the landfills to identify any erosion, subsidence, or
breaching of the landfill surfaces, and performing as-needed maintenance.

Extraction and Treatment Facility Monitoring Program — This program specifies the
sampling of ground water and soil vapor extraction wells and treatment facility influent
and effluent, water level measurements in extraction wells, and the location and
frequency of flow volume measurements. It also describes the procedures for operating
and maintaining the treatment facilities.

Risk and Hazard Management Program — Includes modeling, sampling, and analysis
procedures to ensure that the interim remedies protect human health and the environment
during cleanup, and describes the institutional and engineering controls that will be
implemented or maintained.

Data Management Program — Describes the structure and flow of environmental
restoration data collected during cleanup.

Quality Assurance/Quality Control Program — Specifies procedures and systems to ensure
the quality of data collected during cleanup.

Reporting — Describes how DOE will convey information on the progress and status of
Site 300 monitoring and remediation activities to the regulatory agencies and other
stakeholders.

Contingency Plan — Describes the measures and procedures to be implemented if cleanup
does not proceed as planned.

This CMP/CP provides the overall guidance for generating detailed sampling and analysis
plans. Detailed plans will be generated after the CMP/CP is finalized and modified to reflect
changing site conditions and stakeholder concerns. At a minimum, these detailed plans will be
consistent with the provisions of this CMP/CP. In some cases, DOE may collect data beyond
that specified in this CMP/CP to support more detailed hydrogeologic interpretations, improve
contaminant distribution and migration evaluations, manage and optimize extraction and
treatment systems and other remedial actions, or to ensure that human health and the
environment are protected.

Any significant modifications to this CMP/CP will be made with the concurrence of the
regulatory agencies.
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1.2. Site Description

Site 300 is aremote facility where DOE conducts research, development, and testing of high
explosives and integrated non-nuclear weapons components. This work includes formulating,
processing, machining, assembling, and detonating explosives.

During past Site 300 operations, contaminants were released to the environment from
surface spills and piping leaks, leaching from unlined landfills and pits, high-explosive test
detonations, and disposal of waste fluids in lagoons and dry wells (sumps). Environmental
investigations have found a number of locations where contaminants were released to the
environment. All release sites at Site 300 are assigned to one of eight operable units, as shown
on Figure 1-2. In some cases, ground water contamination has resulted from these releases
(Figure 1-3). The primary contaminants of concern at Site 300 include:

Volatile organic compounds (VOCs), primarily trichloroethylene (TCE),
tetrachloroethylene (PCE), and dichloroethylene (DCE). At Site 300, VOCs were
commonly used as heat-exchange fluids and degreasing solvents.

High-explosive compounds, primarily High-Melting Explosive (HMX) and Research
Department Explosive (RDX), that were formulated and tested at Site 300.

Perchlorate, a component of many explosives.
Tritium and depleted uranium used in explosive tests.

Nitrate resulting from releases of explosives formulation rinsewater, septic-system
effluent, and/or leaching of naturally-occurring nitrate from bedrock. DOE is currently
evaluating the relative contributions of these nitrate sources to the total amount of nitrate
in ground water at Site 300.

Polychlorinated biphenyls (PCBs), dioxins, and furans that were present in capacitors and
transformers destroyed in explosive tests.

Tetra-butyl-orthosilicate (TBOS) and tetra-kis-2-ethylbutylorthosilicate (TKEBS),
silicone ails that were used in TCE-based heat-exchange systems to lubricate pumps and
sedls.

Metals (primarily beryllium, cadmium, lead, copper, and zinc) that occur as byproducts
of explosives tests and in rinsewater discharges.

The locations of all environmental restoration activities at Site 300 are shown on Figure 1-4.
More detailed background information on individual areas of Site 300 that were addressed in
the Interim ROD is presented below, including the nature of contamination, remedial activities,
and the major components of DOE’s selected interim remedies. Many of the selected interim
remedies are continuations of previous treatability studies, removal actions, or area-specific
interim remedial actions. All the remedies include monitoring, and some include risk and
hazard management, if needed.

Building 834 (OU 2) - Spills and piping leaks from the early 1960s to the mid-1980s
resulted in contamination of the subsurface with VOCs and TBOS/TKEBS. Nitrate in ground
water results from septic-system effluent but may also have natural sources. Completed
remedial activities include excavating VOC-contaminated soil (1983) and installing a surface
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water drainage diversion system to prevent rainwater infiltration in the contaminant source area
(1998). Ground water and soil vapor extraction and treatment have been underway since 1995
and have significantly reduced the concentration and volume of contaminants in the subsurface.
An Interim ROD for the Building 834 operable unit (U.S. DOE, 1995) was superceded by the
Interim ROD for Site 300. Significant in situ bioremediation is occurring, and treatability
studies focusing on understanding and enhancing this process are underway. The selected
interim remedy for Building 834 is to continue ground water and soil vapor extraction and
treatment with risk and hazard management. An Interim Remedial Design document (Gregory
et a., 2002) and a Five-Year Review report (Ferry et a., 2002) have been completed for this
operable unit.

Pit 6 Landfill (OU 3) - From 1964 to 1973, approximately 1,900 cubic yards of waste from
LLNL Livermore Site and Lawrence Berkeley Laboratory was buried in nine unlined trenches
and animal pits at the Pit 6 Landfill. Contaminants in the subsurface include VOCs (primarily
TCE), tritium, nitrate, and perchlorate. In 1971, DOE excavated portions of the waste
contaminated with depleted uranium. In 1997, a landfill cap was installed as a CERCLA
removal action to prevent infiltrating precipitation from further leaching contaminants from the
waste. Because of decreasing TCE concentrations in ground water, the presence of TCE
degradation products, and the short half-life of tritium (12.3 years), the selected interim remedy
for TCE and tritium at the Pit 6 Landfill is monitored natural attenuation with risk and hazard
management. During the period covered by the Interim ROD, DOE will continue evaluating the
source, concentration, and distribution of perchlorate and nitrate in ground water at the Pit 6
Landfill. The interim remedy for these substances in ground water is continued monitoring. No
Interim Remedial Design document is required for this area.

High Explosives Process Area (OU 4) - Surface spills from 1958 to 1986 resulted in the
release of VOCs at the drum storage and dispensing area for the former Building 815 steam
plant. High-explosive compounds, nitrate, and perchlorate present in the subsurface are
attributed to wastewater discharges to former unlined rinsewater lagoons from the 1950s to
1985. The High Explosives Open Burn Facility was capped under RCRA in 1998. In 1999,
DOE implemented a CERCLA removal action to extract ground water at the site boundary and
prevent offsite TCE migration. The selected interim remedy for the High Explosives Process
Areais to continue ground water extraction and treatment with risk and hazard management.
An Interim Remedial Design document has been completed for this area (Madrid et a., 2002).

Building 850 Firing Table (OU 5) - High-explosives experiments have been conducted at
the Building 850 Firing Table since 1958. Tritium was used in some of these experiments,
primarily between 1963 and 1978. As aresult of the destruction and dispersal of test assembly
debris during detonations, surface soil was contaminated with metals, PCBs, dioxins, furans,
HMX, and depleted uranium. Leaching from firing table debris has resulted in tritium and
depleted uranium in subsurface soil and ground water. Nitrate has aso been identified in
ground water. Gravel was removed from the firing table in 1988 and placed in the Pit 7
Landfill. PCB-contaminated shrapnel and debris was removed from the area around the firing
table in 1998. The selected remedies for the Building 850 area include risk and hazard
management, excavating contaminated surface soil and a nearby sand pile as a final remedy,
and monitored natural attenuation of tritium in ground water as an interim remedy. An Interim
Remedial Design document is scheduled to be completed in 2004.
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Pit 2 Landfill (OU 5) - From 1956 to 1960, the Pit 2 Landfill received debris and gravel
from the Building 801 and 802 firing tables. This material was buried to depths of 6 to 8 ft and
covered with compacted soil. No unacceptable risk or hazard to human health or ecological
receptors has been associated with the Pit 2 Landfill, and there is no evidence of any release
from the landfill. The selected interim remedy for the Pit 2 Landfill is enhanced vadose zone
and ground water monitoring to detect any future releases from the landfill. No Interim
Remedia Design document is required for this area.

Building 854 (OU 6) - TCE was released to soil and ground water through leaks and
discharges of heat-exchange fluid, primarily between 1967 and 1984. Other contaminants in
ground water include nitrate and perchlorate. TCE-contaminated soil was excavated at the
northeast corner of Building 854F in 1983. Treatability studies to assess VOC, nitrate, and
perchlorate extraction and treatment are underway. The selected interim remedy for Building
854 includes ground water and soil vapor extraction and treatment with risk and hazard
management. An Interim Remedial Design document is scheduled to be completed in 2003.

Building 832 Canyon (OU 7) - TCE was released to soil and ground water through leaks
and discharges of heat-exchange fluid at Buildings 830 and 832 between the late 1950s and
1985. Nitrate and perchlorate are also present in ground water. In 1999, DOE began a
treatability study to evaluate ground water and soil vapor extraction. Another treatability study
has been completed to test the effectiveness of iron filings (zero-valent iron) in removing VOCs
from ground water in the downgradient portion of the VOC plume. The selected interim
remedy for Buildings 830 and 832 is to continue soil vapor and ground water extraction and
treatment with risk and hazard management. An Interim Remedia Design document is
scheduled to be completed in 2005.

Building 801 Dry Well and the Pit 8 Landfill (OU 8) - Waste fluid was discharged to a
dry well (sump) located adjacent to Building 801D from the late 1950s to 1984, resulting in
minor subsurface VOC contamination. The dry well was decommissioned and filled with
concrete in 1984. The adjacent Pit 8 Landfill received debris from the Building 801 Firing
Table until 1974, when it was covered with compacted soil. No unacceptable risk or hazard to
human health or ecological receptors has been associated with the Pit 8 Landfill, and there is no
evidence of any release from the landfill. The selected interim remedy for Building 801 is
continued monitoring, and the interim remedy for the Pit 8 Landfill is enhanced vadose zone
and ground water monitoring to detect any future releases from the landfill. No Interim
Remedia Design documents are required for these areas.

Building 833 (OU 8) - TCE was used as a heat-exchange fluid in the Building 833 area
from 1959 to 1982 and was released through spills and rinsewater disposal, resulting in minor
VOC contamination of the shallow soil/bedrock and perched ground water. The selected
interim remedy for Building 833 is continued monitoring with risk and hazard management. No
Interim Remedial Design document is required for this area.

Building 845 Firing Table and the Pit 9 Landfill (OU 8) - High-explosives experiments
were conducted at the Building 845 Firing Table from 1958 to 1963. Leaching from firing table
debris resulted in minor contamination of subsurface soil with depleted uranium and HMX. No
ground water contamination has been detected. Debris and gravel from the Building 845 Firing
Table was routinely placed in the adjacent Pit 9 Landfill, but on one occasion in 1988 this
material was placed in the Pit 1 Landfill. No unacceptable risk or hazard to human health or
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ecological receptors has been associated with the Pit 9 Landfill, and there is no evidence of any
release from the landfill. The selected interim remedy for Building 845 is continued
monitoring, and the interim remedy for the Pit 9 Landfill is enhanced vadose zone and ground
water monitoring to detect any future releases from the landfill. No Interim Remedial Design
documents are required for these areas.

Building 851 Firing Table (OU 8) - The Building 851 Firing Table has been used for
high-explosives research since 1982. These experiments resulted in minor VOC, depleted
uranium, metals, and RDX contamination in soil and ground water. No unacceptable risk or
hazard was identified in this area. In 1988, the firing table gravel was removed and has been
replaced periodically since then. The selected interim remedy for Building 851 is continued
monitoring. No Interim Remedial Design document is required for this area.

1.3. Scope of the Compliance Monitoring Plan/Contingency
Plans

This CMP/CP only applies to the following areas of environmental contamination that were
included in the Interim ROD:

Building 834 - Ground water and soil vapor extraction, risk and hazard management.

Pit 6 Landfill - Monitored natural attenuation of tritium and VOCs in ground water,
monitoring of nitrate and perchlorate, risk and hazard management.

High Explosives Process Area - Ground water extraction, risk and hazard management.
Building 854 - Ground water and soil vapor extraction, risk and hazard management.

Building 832 Canyon - Ground water and soil vapor extraction, risk and hazard
management.

Building 850 - Monitored natural attenuation of tritium in ground water, removal of
contaminated surface soil and sand pile, risk and hazard management.

Pit 2, 8, and 9 Landfills - Vadose zone and ground water monitoring.
Buildings 801, 833, 845, and 851 - Monitoring only, risk and hazard management.

There is currently no overall monitoring plan for the CERCLA environmental restoration
activities contained in the Interim ROD. The objective of this CMP/CP isto create a single plan
to monitor and evaluate the effectiveness of the remedial actions selected in the Interim ROD for
Site 300. Prior to this CMP/CP, monitoring of CERCLA activities was conducted through a
variety of regulatory mechanisms, or voluntarily by DOE. Table 1-1 presents a comparison of
pre- and post-CMP/CP monitoring programs. For example, Substantive Requirements were
issued by the RWQCB to establish limits on the discharge of treated water from treatment
systems. Because there were no mechanisms in place to document ground water monitoring
requirements at the time, the RWQCB attached a Monitoring and Reporting Program to the
Substantive Requirements for each area. Ground water monitoring and reporting requirements
are now included in this CMP/CP. Standards for the discharge of treated ground water remain in
the RWQCB Substantive Requirements and are not affected by this CMP/CP.
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There are also release sites for which remedies were selected in the Interim ROD that do not
currently have an approved sampling plan because there are no treatment facilities in place or
planned under the remedy (i.e.,, monitoring only or Monitored Natural Attenuation remedies).
DOE has monitored these areas voluntarily in the past, but this monitoring is now included in
this CMP/CP.

Sampling and analysis plans are a required part of the CERCLA Remedial Design/Remedial
Action process. In the past, these plans have often been attached to the Remedia Design
documents. In many areas, remediation that began as a treatability study, removal action, or
area-specific interim remedia action will continue under the Interim ROD, but the Interim
Remedial Design documents will be produced over the next several years. DOE will
immediately implement this CMP/CP to monitor cleanup in al areas included in the Interim
ROD and no longer include the sampling plans in the Remedial Design documents.

Some areas of Site 300 will continue to be monitored under other programs or regulatory
requirements, such as RCRA or a Final Record of Decision for an operable unit not included in
the Interim ROD. In other areas, sufficient information was not available at the time of the
Interim ROD to determine if remediation is warranted or to select aremedy. DOE will continue
voluntarily monitoring these areas until they are formally incorporated into an amended Interim
ROD and as an addendum to this CMP/CP.

The following paragraphs provide more detailed information on the areas of current or
potential contamination at Site 300 that were not included in the Interim ROD and are therefore
not addressed by this CMP/CP:

General Services Area Operable Unit - An area-specific Final ROD is in place for this
operable unit (U.S. DOE, 1997a) and vadose zone and ground water remediation has been
underway since 1991. A CMP/CP for the General Services Area was included in the Remedial
Design document for this area (Rueth et al., 1998). Monitoring will not be affected by the
provisions of this CMP/CP.

Pit 7 Landfill Complex - The Pit 3, 5, and 7 Landfills, collectively designated the Pit 7
Landfill Complex, are still being characterized and remedial options are being evaluated. These
landfills will be addressed in a future, area-specific Remedia Investigation/Feasibility Study.
After a remedy is selected, DOE will amend the Interim ROD and issue an addendum to this
CMP/CP. RCRA Closure and Post-Closure documents have been approved for the Pit 7 Landfill
Complex (Corey, 1988; Rogers/Pecific, 1990) and the area is monitored under Waste Discharge
Requirementsissued by the RWQCB. This monitoring will not be affected by this CMP/CP.

Pit 1 Landfill - RCRA Closure and Post-Closure documents (Corey, 1988; Rogers/Pecific,
1990) have been approved and this facility is currently monitored under Waste Discharge
Requirementsissued by the RWQCB. This monitoring will not be affected by this CMP/CP.

High Explosives Open Burn Facility - A RCRA Closure Plan (U.S. DOE, 1997b) has been
approved and this facility is monitored as specified in that document. This monitoring will not
be affected by this CMP/CP.

High Explosives Surface Water Impoundments - These facilities are monitored under
Waste Discharge Requirements issued by the RWQCB. This monitoring will not be affected by
this CMP/CP.
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Pit 6 Landfill - The designated “detection monitor wells’ for this landfill will continue to be
sampled as specified in the Detection Monitoring Plan contained within the Post-Closure Plan
for this landfill (Ferry et a., 1998). This monitoring will not be affected by this CMP/CP. Wells
in the area that are not designated as detection monitor wells will be sampled as described in the
Ground and Surface Water Monitoring Program presented in Section 3.

Ongoing Investigations - Site characterization activities are in progress at Building 865 (the
Advanced Test Accelerator), Building 812, and the Sandia Test Site. Monitor wells in these
areas are sampled as part of the remedial investigations and are not addressed in this CMP/CP.
When remedies are selected for these areas, DOE will amend the Interim ROD and issue an
addendum to this CMP/CP to include these three areas.

Surveillance M onitoring - The monitoring of water-supply wells, air, vegetation, and storm
water runoff by the LLNL Operations and Regulatory Affairs Division will not be affected by
this CMP/CP.
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2. Objectives

2.1. General Objectives
This CMP/CP describes the monitoring and compliance activities to be conducted in support
of the remedies selected in the Interim ROD, including:

Performing regular ground and surface water sampling and analysis to monitor the
effectiveness of the interim remedial actions.

Conducting detection monitoring, inspection, and maintenance of the Pit 2, 8, and 9
Landfillsto identify and prevent future contaminant releases from these landfills.

Monitoring the performance and regulatory compliance of soil vapor and ground water
extraction and treatment facilities to ensure the regulatory compliance.

Managing risks and hazards to human and ecological receptors to prevent unacceptable
exposure from occurring during remediation.

Managing the collection, processing, and quality of monitoring data.

Reporting the monitoring results and interpretations to the regulatory agencies and other
stakeholders.

Establishing contingency measures and procedures to be implemented if cleanup does not
proceed as planned.

2.2. Remedial Action Objectives

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) specifies that
Remedial Action Objectives be developed that address: (1) contaminants of concern, (2) media
of concern, (3) potential exposure pathways, and (4) preliminary remediation levels. For the
areas addressed in the Interim ROD, the Remedia Action Objectives are:

For Human Health Protection:

Restore ground water containing contaminant concentrations above the cleanup standards
that will be set in the Final ROD.

Prevent human incidental ingestion and direct dermal contact with contaminants in
surface soil that pose an excess cancer risk greater than 1~ 10° or a hazard quotient
greater than 1, a cumulative excess cancer risk (all carcinogens) in excessof 1~ 107, or a
cumul ative hazard index (all noncarcinogens) greater than 1.

Prevent human inhalation of VOCs volatilizing from subsurface soil to air that pose an
excess cancer risk greater than 1~ 107 or a hazard quotient greater than 1, a cumulative
excess cancer risk (all carcinogens) in excess of 1~ 107, or a cumulative hazard index
(al noncarcinogens) greater than 1.

Prevent human inhalation of VOCs volatilizing from surface water to air that pose an
excess cancer risk greater than 1~ 107 or a hazard quotient greater than 1, a cumulative
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excess cancer risk (al carcinogens) in excess of 1~ 107, or a cumulative hazard index
(al noncarcinogens) greater than 1.

Prevent human inhalation of contaminants bound to resuspended surface soil particles
that pose an excess cancer risk greater than 1~ 107 or a hazard quotient greater than 1, a
cumulative excess cancer risk (all carcinogens) in excess of 1~ 10™, or a cumulative
hazard index (all noncarcinogens) greater than 1.

Prevent human exposure to contaminants in media of concern that pose a cumulative
excess cancer risk (all carcinogens) greater than 1~ 10™ and/or a cumulative hazard
index greater than 1 (all noncarcinogens).

For Environmental Protection:

Restore water quality, at a minimum, to protect beneficial uses within a reasonable
timeframe. Prevent migration of contaminants into pristine waters. This applies to both
individual and multiple constituents that have additive toxic or carcinogenic effects.

Ensure ecological receptors important at the individual level of ecological organization
(State of Cdlifornia or federally-listed or endangered species or State of California
species of special concern) do not reside in areas where relevant hazard indices exceed 1.

Ensure changes in contaminant conditions do not threaten wildlife populations and
vegetation communities.
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3. Ground and Surface Water Monitoring
Program

The Site 300 Ground and Surface Water Monitoring Program includes the sampling of
monitor wells and surface water. Excluded from this program are;

Monitor wells aready included in other monitoring programs (see Section 1.3).

Monthly monitoring of onsite and nearby offsite water-supply wells. The analyte list for
these wells is extensive, and includes all contaminants of concern identified in ground
water in the area near each water-supply well.

Detection monitoring wells at the Pit 2, 8, and 9 Landfills (see Section 4).
Ground water extraction wells (see Section 5).

Data from the monitoring activities listed above will be evaluated along with those obtained
from this Ground and Surface Water Monitoring Program to facilitate comprehensive analyses of
hydrogeologic conditions, contaminant distribution and migration, and the progress of
remediation.

This program supercedes the ground water monitor well sampling requirements previously
included in Monitoring and Reporting Programs issued by the RWQCB for the High Explosives
Process Area, Building 832 Canyon, Building 834, and Building 854 areas.

Monitoring will be performed using the Standard Operating Procedures and quality
assurance/quality control measures described in Section 8.

Reporting requirements are described in Section 9. Changes to the monitoring program will
be documented in the semiannual compliance monitoring reports.

3.1. Ground and Surface Water Sampling and Analysis

Ground and surface water sampling locations are divided into the following three categories:

1. “Guard wells’ to provide timely indication of contaminant movement that could impact
water-supply wells, water-supply aquifers, or approach the site boundary.

2. “Plumetracking wells’ to define the lateral and vertical extent of ground water
contamination.

3. Surface water (springs).

Sections 3.1.1 through 3.1.3 present the general approach for collecting and anayzing
samples from these wells and springs. This CMP/CP does not include detailed sampling and
analysis plans for each well or spring. These plans will be submitted to the regulatory agencies
prior to implementation, then generated quarterly and modified periodically to reflect changing
site conditions, new monitor wells, and stakeholder concerns. At a minimum, these plans will be
consistent with the guidelines included in the following sections. Future revisions to the
monitoring program will be documented in the semiannual reports described in Section 9.
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3.1.1. Guard Wells

A subset of al Site 300 wells are designated as guard wells, where time-sensitive information
is needed to identify of contaminant movement that may:

1. Impact water-supply wells (shown on Figure 3-1).
2. Contaminate unimpacted portions of water-supply aquifer(s).
3. Result in migration across the site boundary.

Other wells of strategic importance may also be designated as guard wells (e.g., awell near a
suspected new contaminant release). Guard wells will generally be sampled more frequently
than other wells.

Table 3-1 lists the preliminary selection of guard wells for Site 300, and describes the
hydrostratigraphic completion interval, purpose, analytes, and sampling frequency of each well.
Sixteen existing monitor wells may be used as guard wells and five new guard wells may be
installed. The guard wells are located in the High Explosives Process Area, Building 834,
Building 832 Canyon, and Pit 6 Landfill areas, as shown on Figure 3-2. The final selection of
guard wells, analytes, and sampling frequency will be defined in detailed sampling and analysis
plans.

Ground water contaminant plumes in other areas of the site (e.g., Buildings 854, 851, and
801) are located in the interior portion of Site 300, well away from the site boundary and water-
supply wells and the rate of contaminant migration is relatively low. Time-sensitive contaminant
concentration data are not needed to monitor these plumes, and all monitor wells in these areas
will be sampled as described in Section 3.1.2. Guard wells for the General Services Area are
established in the Remedial Design document for that operable unit (Rueth et al., 1998) and are
not included in this CMP/CP.

The list of guard wells will be reviewed annually and modified as needed. Any changes will
be documented in the semiannual reports. Section 10.1.1.3 describes procedures that would be
implemented for evaluating guard wells that have been impacted by site contaminants and should
be considered for replacement.

3.1.2. Plume Tracking Wells

Plume tracking wells are used to monitor the distribution and concentration of contaminants
concern (COCs) in ground water identified in the Interim ROD. For compliance monitoring
purposes, primary and secondary COCs are defined for each area of Site 300.

Primary COCs are those that generally exhibit:
1. Higher migration rates than secondary COCs.
2. Larger horizontal and vertical extent of contamination than secondary COCs.

3. Any other contaminant or area-specific consideration that indicates that a more frequent
sampling schedule is appropriate (e.g., a highly toxic contaminant).

The extent of a ground water plume is defined by the presence of contamination above the
analytical detection limit. Primary COCswill be monitored at a higher frequency than secondary
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COCs. Vadose zone COCs are those which have been detected in the unsaturated zone but have
not been detected in ground water.

Table 3-2 presents the preliminary analytes for the Ground and Surface Water Monitoring
Program, and shows the contaminants that have been designated primary, secondary, or vadose
zone COCs for each area of Site 300. The final list of monitoring locations, analytes, and
sampling frequency will be defined in detailed sampling and analysis plans. The list of COCs
will be reviewed annually and modified as needed. Any changes will be documented in the
semiannual reports.

Samples from wells within and adjacent to the lateral and vertical extent of a primary COC
plume will be analyzed semiannually for primary COCs and annually for secondary COCs.
WEélls that show no evidence of anthropogenic contamination and are not located hydraulically
downgradient of a contaminant plume will be monitored biennialy (every other year) for all
primary and secondary COCs identified in the area. Figure 3-3 shows an example of how this
sampling program would be implemented in the High Explosives Process Area, where
commingled TCE, perchlorate, high-explosive compounds, and nitrate plumes occur. DOE will
create similar illustrations for each area at Site 300 and present them to the regulatory agencies
as part of the detailed sampling and analysis plans.

A subset of wellsin each area will be sampled biennially for COCs that have been identified
in the vadose zone (or surface soil) but not detected in ground water. The objective of sampling
for these analytes is to detect contaminants that may migrate downward into ground water. The
wells will be chosen based on the lateral extent, depth, and concentration of vadose zone COCs.

Some wells that provide redundant data (i.e., wells in close proximity to one another,
completed in comparable hydrostratigraphic intervals, and yielding similar contaminant
concentration data) may be excluded from the sampling program or sampled at a reduced
frequency.

3.1.3. Surface Water

All onsite and nearby offsite springs will be sampled. The analytes and sampling frequency
criteria for each spring will be identical to that for awell present at that location, but the time of
sampling may be adjusted to accommodate sampling during the wet season when most flow
OCCUrs.

There are no natural perennial streams or ponds at Site 300. Stormwater runoff sampling is
conducted through a surveillance monitoring program by the LLNL Operations and Regulatory
Affairs Division with regulatory oversight.

3.2. Ground Water Elevation Measurements

Ground water elevations will be measured quarterly in all onsite monitor wells and in offsite
monitor wells in the vicinity of Site 300. For some wells, the measurement frequency may be
increased to provide additional information on seasona fluctuations or the performance of
ground water extraction systems.
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4. Detection Monitoring, Inspection, and
Maintenance Program for the Pit 2, 8, and 9

Landfills

The Pit 2, 8, and 9 Landfills received firing table debris from the 1950s to the 1970s. Based
on knowledge of typical firing table operations, the debris buried in these unlined pits may
contain tritium, depleted uranium, metals, and/or high-explosive compounds. The debris was
subsequently covered with non-engineered native soil.

The depth to static ground water is approximately 50 ft beneath the Pit 2 Landfill and 120
feet beneath the Pit 8 and 9 Landfills. The bedrock beneath the landfills consists of interbedded
siltstone, claystone, and sandstone.

There is no evidence of contaminant releases from these three landfills, and no unacceptable
risk or hazard to human or ecological receptors has been identified. The remedy selected in the
Interim ROD includes vadose zone and ground water monitoring to detect any future rel eases of
contaminants from these landfills.

The Detection Monitoring, Inspection, and Maintenance Program for the Pit 2, 8, and 9
Landfillsincludes:

Installing additional ground water monitor wells.
Regularly collecting and analyzing ground water samples.

Installing vadose zone sampling devices beneath the landfills to collect soil moisture
samples.

Regularly collecting and analyzing soil moisture samples.

Regularly inspecting the landfills to identify any erosion, subsidence, or breaching of the
landfill surface.

Maintaining the landfill surfaces.

Monitoring will be performed using the Standard Operating Procedures and quality
assurance/quality control measures described in Section 8.

Reporting requirements are described in Section 9. Changes to the monitoring program will
be documented in the semiannual compliance monitoring reports.

4.1. Ground Water Sampling and Analysis

Designated “detection monitor wells’, situated in close proximity to the landfills, will be
used to identify any impact to ground water resulting from future rel eases from the landfills. The
preliminary locations of the planned and existing detection monitor wells for the Pit 2, 8, and 9
Landfills are shown on Figures 4-1, 4-2, and 4-3, respectively. The landfills are shown in cross-
section on Figures 4-4, 4-5, and 4-6. To supplement the existing wells, two additional detection
monitor wells will be installed at the Pit 2 Landfill and one additional well at the Pit 9 Landfill.
No additional wells are needed at the Pit 8 Landfill.
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Ground water samples will be collected quarterly from the detection monitor wells.
Table 4-1 lists the preliminary selection of analytes to be performed on the ground water
samples. The samples will be analyzed for tritium more frequently (quarterly) than other
analytes (annually or biennially) because tritium is more mobile than the other analytes and is
therefore an effective indicator of contaminant release from the landfills. The list of analytes
includes al constituents that could reasonably be expected in the buried waste.

A detailed sampling and analysis plan will be created that shows the location, completion
interval, sampling frequency, and analyte list for all detection monitor wells.

4.2. Ground Water Elevation Measurements

Ground water elevations will be measured quarterly in all detection monitor wells for the
Pit 2, 8, and 9 Landfills.

4.3. Vadose Zone Sampling and Analysis

Lysimeters (or comparable soil-moisture sample collection devices) will be installed and
sampled to monitor for potential future releases of contaminants from the landfills to the
underlying vadose zone. The lysimeters will be emplaced using horizontal or directional
drilling. The preliminary locations of the lysimeters for the Pit 2, 8, and 9 Landfills are shown in
plan view on Figures 4-1, 4-2, and 4-3, and in cross-section on Figures 4-4, 4-5, and 4-6,
respectively.

A detailed workplan for the vadose zone sampling devices will be provided to the regulatory
agencies prior to installation. This workplan will describe the: (1) device type, (2) installation
methodology, (3) locations and depths, and (4) sample collection procedures.

Soil moisture samples from the lysimeters will be collected and analyzed using the same
schedule and analyte list as described for the ground water samples from the detection monitor
wells (Section 4.1).

4.4. Landfill Inspection and Maintenance

The Pit 2, 8, and 9 Landfills will be inspected quarterly to identify any degradation or
damage to the surface of the landfills that could lead to: (1) increased infiltration of
precipitation, (2) exposure of the landfill contents, and (3) flow of surface water on or adjacent to
the landfill.

LLNL Plant Engineering staff will perform the landfill inspections and the annual subsidence
monitoring required by DOE. Any required maintenance will be performed promptly, and
measures to prevent reoccurrence of the degradation or damage will be implemented.
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5. Extraction and Treatment Facility Monitoring
Program

The Site 300 Extraction and Treatment Facility Monitoring Program includes regular
sampling, flow measurements, and maintenance of ground water and soil vapor extraction wells
and treatment facilities. Monitoring of the facilities in the General Services Area is excluded
from this program, as described in Section 1.3.

This program supercedes all extraction well and ground water treatment facility monitoring
requirements included in Monitoring and Reporting Program issued by the RWQCB for the High
Explosives Process Area, Building 832 Canyon, Building 834, and Building 854 areas, and will
be applicable to the additional facilities identified in the Interim ROD and the Remedial Design
Work Plan.

Discharge specifications, prohibitions, and effluent discharge limitations for treated ground
water are contained in the Substantive Requirements issued by the RWQCB, and are not affected
by this CMP/CP.

For treated soil vapor, monitoring requirements and effluent discharge limitations are
contained in the Permit Unit Requirements issued by the San Joaquin Valley Unified Air
Pollution Control District (1998). This Extraction and Treatment Facility Monitoring Program is
consistent with, but do not supercede, District requirements.

Monitoring will be performed using the Standard Operating Procedures and quality
assurance/quality control measures described in Section 8.

Reporting requirements are described in Section 9. Modifications to the monitoring program
will be documented in the semiannual compliance monitoring reports.

5.1. Ground Water Extraction and Treatment

Sections 5.1.1 and 5.1.2 describe the compliance monitoring activities for ground water
extraction wells and treatment facilities.

5.1.1. Ground Water Extraction Wells

The analytes and sampling frequency for ground water extraction wells will be identical to
that described for monitor wells used for plume tracking, as described in Section 3.1.2. Water
levelsin all extraction wells will be measured quarterly.

5.1.2. Ground Water Treatment Facilities

Water samples will be collected, at a minimum, at the influent and effluent points of the
treatment stream. Additional influent or effluent samples may be collected at intermediate points
within the process stream to manage the performance of the treatment system.

Influent samples will be collected and analyzed quarterly. Effluent samples will be collected
and analyzed monthly. There will be sufficient time alowed between sampling events to avoid
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sample clustering. Influent samples will be collected at approximately the same time as the
effluent samples. Effluent samples will be representative of the volume and nature of the
discharge. Influent or effluent samples may be collected more frequently to manage the
performance of the treatment system.

The influent and effluent samples will be analyzed, at a minimum, for all contaminants
identified in any ground water extraction well connected to the treatment system or that could
potentially be captured by any extraction well. Table 5-1 presents the preliminary sampling and
analysis plan for each ground water treatment facility at Site 300. The final selection of analytes
will be defined in detailed sampling and analysis plans. Future changes to the plans will be
documented in the semiannual reports.

All aqueous treatment facility effluent is discharged to the atmosphere through misting
towers or is returned to ground water through infiltration trenches. No effluent is discharged into
a surface water drainage, so no receiving water sampling is required. Therefore, monitoring for
specific conductance, total dissolved solids, and temperature in the facility influent and effluent
is not needed and will not be conducted. There are no effluent limitations for these parameters in
the Substantive Requirements. Specific conductance and total dissolved solids values are
generally lower in the effluent than the influent and should not negatively impact ground water
upon recharge. Temperature differences up to 10°F have been measured between the effluent
and influent as a result of heating or cooling (depending on the season) as the water moves
through the system piping. Effluent temperature should return to ambient ground water
temperature rapidly upon discharge to the infiltration trenches without adversely impacting the
environment. The temperature of misted effluent should quickly normalize to the ambient
atmospheric temperature before reaching the ground surface.

Upon: (1) initial startup of a facility, (2) a facility shutdown due to non-compliance with
discharge requirements, or (3) any treatment system shutdown or modification that could result
in non-compliance, effluent samples will be collected and analyzed within two days of system
restart, one week after restart, and return to the normal sampling schedule thereafter. No
additional sampling will be performed after shutdowns due to routine maintenance or for
modifications that do not affect compliance.

For quality control, one sampling blank and one duplicate sample will be collected and
analyzed for every ten samples collected. These quality control samples will be analyzed for the
same constituents as the other samples collected.

Flow volume measurements will be recorded weekly. More frequent measurements may be
performed to manage the performance of the facility.

All treatment facilities will be visually inspected weekly to identify any maintenance issues
or other problems that could affect facility performance or compliance.

Detailed sampling and analysis plans will be generated as needed. These plans will be
modified as needed to reflect changing site conditions, new extraction wells, and stakeholder
concerns.
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5.2. Soil Vapor Extraction and Treatment

Sections 5.2.1 and 5.2.2 describe the compliance monitoring activities for soil vapor
extraction wells and treatment facilities.

5.2.1. Soil Vapor Extraction Wells

All wells used to extract soil vapor will be sampled and analyzed semiannually for VOCs.
The negative pressure in each extraction well will also be measured semiannually.

5.2.2. Soil Vapor Treatment Facilities

This monitoring program is consistent with, but does not supercede, the provisions of the
Permit Unit Requirements which are part of the facility-wide Permit to Operate for Site 300
issued by the San Joaquin Valley Unified Air Pollution Control District (1998). The Permit to
Operate and Permit Unit Requirements are modified and reissued periodicaly, and are
incorporated into this CMP/CP by reference. Future modifications will not require an
amendment to this CMP/CP.

For the purposes of this CMP/CP, the following two Permit Unit Requirements are
applicable:
“TCE Vapor Extraction System #2 Served by Two Carbon Canisters in Series or by a

Catalytic Oxidizer.” This requirement is applicable to soil vapor treatment facilities at
Buildings 834, 832, 830, and 854.

“Single Baffled Polyethylene Bubble Tank System (#3) for Groundwater Remediation
Served by a Carbon Adsorption System or Catalytic Oxidizer.” This requirement is
applicable to the treatment of vapor effluent from the air-sparging unit used to treat
extracted ground water at Building 834.

A flame-ionization detector, photo-ionization detector, or other District-approved VOC
detection device will be used to monitor the effluent vapor stream weekly. Records of the
cumulative running time and effluent concentrations will be maintained.

5.3. Treatment Facility Operation and Maintenance

All treatment facilities will be operated and maintained to ensure proper operation and
compliance with discharge requirements. Operation and maintenance procedures and safety
plans for soil vapor and ground water treatment facilities are contained in the following
documents:

Health and Safety Plan and Quality Assurance/Quality Control Plan for the Operation and
Maintenance of the Building 834 Treatment Facilities, contained within the Interim
Remedial Design document (Gregory et al., 2002).

Building 834 Treatment Facility Operations and Maintenance Manua (LLNL, 2002, in
progress).

Operations and Maintenance Manual, Volume 1: Treatment Facility Quality Assurance
and Documentation (LLNL, 2000a).
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Integration Work Sheet Safety Procedure #552: Ground Water and Soil Vapor Extraction
at Building 834 (LLNL, 2000b).

LLNL Livermore Site and Site 300 Environmental Restoration Project Standard
Operating Procedures (Dibley and Depue, 2002).

Site Safety Plan for Lawrence Livermore National Laboratory CERCLA Investigations at
Site 300 (LLNL, 2000c).

Quality Assurance Project Plan, Livermore Site and Site 300 Environmental Restoration
Projects (Dibley, 1999).

Permit to Operate and Permit Unit Requirements issued by the San Joaquin Valley
Unified Air Pollution Control District (1998).

6. Risk and Hazard Management Program

The overall goals of the Site 300 Risk and Hazard Management Program are to control
exposure to contaminants and to ensure the selected interim remedies for Site 300 protect human
health and the environment while the Remedial Action Objectives are being achieved. The Site
300 Remedial Action Objectives are described in Section 2.2.

The baseline risk assessment was included in the Site-Wide Remedial Investigation report for
Site 300 (Webster-Scholten, 1994) and an addendum to that report (Taffet et al., 1996). Risk
assessment information is also provided in the Site-Wide Feasibility Study (Ferry et al., 1999)
and the Interim ROD (U.S. DOE, 2001). The risks and hazards to human and receptors
identified in the baseline risk assessment are summarized in Table 6-1. Hazards to ecological
receptors are summarized in Table 6-2.

In the context of this Risk and Hazard Management Program, the term “risk” is used to refer
to carcinogenic health effects, and “hazard” is used to refer to non-carcinogenic (toxic) health
effects as expressed by the hazard quotient or hazard index. The term “hazard” does not refer to
physical hazards, such as construction-related injuries.

In the Interim ROD, risk and hazard management was identified as a component of the
selected remedies for the following areas:

Building 834.

Pit 6 Landfill.

High Explosives Process Area.
Building 850.

Building 854.

Building 832 Canyon.
Building 833.

The risk and hazard management components of the selected interim remedies for each of
these areas are summarized in Table 6-3.
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Risk and hazard management is included as part of an interim remedy where the risk at any
exposure point exceeds 1 x 10° or the hazard index is greater than 1, exclusive of ingesting
contaminated ground water. Measures to prevent ingestion of ground water, as discussed in
Section 6.1.5, are included in risk management wherever ground water contamination may
adversely impact human health.

More details of the Risk and Hazard Management Program are presented in this section than
in other sections of this CMP/CP because some of the methodologies and decision processes
used to implement this program have not previously been included in other Site 300 documents.
The methodologies used in other monitoring programs in this CMP/CP (e.g., the Ground and
Surface Water Monitoring Program in Section 3) are presented in detail in the LLNL Standard
Operating Procedures and other documents (e.g., various Operation and Maintenance Manuals
and the Site 300 Quality Assurance Project Plan).

The Risk and Hazard Management Program to protect human health and the environment is
described in Sections 6.1 and 6.2, respectively. Reporting requirements for the Risk and Hazard
Management Program are described in Section 9. Modifications to the program will be
documented in the semiannual compliance monitoring reports.

6.1. Human Health Risk and Hazard Management

Risk and hazard management protects human health by restricting access to or activities in
areas of elevated risk or hazard (institutional controls), thereby preventing unacceptable exposure
to contaminants during the remediation process. Engineering controls will be implemented to
mitigate exposure when institutional controls are not sufficient to manage exposure. These
controls are not intended as final remedies, but are designed to manage exposure to contaminants
until remedial actions have reduced the risk and hazard to acceptable levels.

Acceptable levels are defined by the Remedia Action Objectives as carcinogenic risk below
17 10° and non-carcinogenic hazard index below 1. Only risks and hazards identified in the
baseline risk assessment that exceed the Remedial Action Objectives are addressed in this
CMPICP.

The baseline human health risk assessment evaluated two primary exposure scenarios. Both
scenarios assumed that no soil or ground water remediation would be performed at Site 300. The
adult onsite worker scenario assumed that Site 300 workers could be exposed to contaminants

by:
1. Inhaling contaminants volatilizing from the subsurface into the atmosphere or into
buildings.

2. Inhaling contaminants bound to resuspended surface soil.
3. Direct dermal contact with contaminated soil.
4. Incidental ingestion of contaminated soil.

A number of areas at Site 300 where unacceptable risk or hazard is present were identified.
Ingestion of contaminated ground water is not a complete exposure pathway because: (1)
workers at the site consume either bottled water or ground water from onsite water-supply well
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20, and (2) Site 300 is expected to be connected to the Hetch-Hetchy water-supply system in the
future.

The second scenario (offsite residential) assumed that members of the public living adjacent
to Site 300 could potentially be exposed to contaminated ground water withdrawn from private
offsite water-supply wells, but not to contaminated soil within the site boundary, or to
resuspended particulates or volatilized contaminants transported through the atmosphere across
the site boundary. In the baseline risk assessment, future impacts to ground water quality
(assuming no remediation was performed at Site 300) were estimated at nearby private water-
supply wells and at hypothetical water-supply wells that might be installed at the Site 300
boundary downgradient from onsite ground water contaminant plumes.

Fencing and a full-time security force prevent access to Site 300 by unauthorized members of
the public, and only risk and hazard management measures that supplement these existing
institutional controls are included in this CMP/CP. Site 300 building occupancy and site use
restrictions are necessary only to prevent exposure of onsite workers. These restrictions are
implemented and maintained by Site 300 management.

Sections 6.1.1 through 6.1.8 describe the specific measures that will be taken to manage
human exposure to contaminants within Site 300 and the adjacent offsite area.

6.1.1. Inhalation of VOCs Volatilizing from the Subsurface to Indoor
Ambient Air

In the baseline risk assessment, risk and hazard were calculated for volatile contaminants in
the subsurface migrating upward through the floors of buildings into indoor ambient air and
being inhaled by workers within the building. This assessment assumed that an onsite worker
would spend 8 hours a day, 5 days a week, for 30 years within the buildings. An unacceptable
risk or hazard was identified within six buildings:

1. Building 834D - Cumulativerisk 1~ 107, hazard index 35.7, due to TCE and PCE.

2. Building 854A - Cumulativerisk 1° 107, dueto six VOCs. No VOCs were detected in
past ambient air samples, and risk was cal culated using detection limits.

Building 854F - Cumulativerisk 9 107, due to TCE, chloroform, and other VOCs.
Building 830 - Cumulativerisk 2~ 10, due to TCE and vinyl chloride.

Building 832F - Cumulativerisk 3” 107, due to dichloropropane.

Building 833 - Cumulativerisk 1~ 107, due to TCE and chloroform.

There are currently no workers occupying these buildings full-time, and building occupancy
restrictions are in effect. These baseline risk and hazard data are presented in more detail in
Table 6-1.

To prevent unacceptable exposure within the buildings, risk and hazard management
measures will be implemented using the following process, also shown on Figure 6-1:

1. Estimate inhalation risk and hazard using the U.S. EPA Air Model, version 2.3 (U.S.
EPA, 2000) to estimate subsurface vapor intrusion into buildings. This model
incorporates both convective and diffusive mechanisms for estimating the transport of

o 0 &~ w
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contaminant vapors emanating from either subsurface soil or ground water into indoor
spaces located directly above the source of contamination. The modeling will be
performed annually.

If the estimated risk is below 107 and the hazard index is below 1, maintain the building
occupancy restrictions and continue annual modeling and risk estimation. If the
estimated risk remains below 107 and the hazard index remains below 1 for two years,
risk and hazard management is complete for the building.

If the estimated risk exceeds 107 or the hazard index exceeds 1, annually review the
building occupancy conditions. If workers do not occupy or plan to occupy the building
in the near future, maintain the building occupancy restrictions and continue the annual
modeling and risk estimation.

If the estimated risk is above 107 or the hazard index exceeds 1 and the building is
occupied or occupation is planned, implement engineering controls such as installing a
building ventilation system or requiring personal protective equipment within the
building. Continue the annual modeling and risk estimation.

6.1.2. Inhalation of VOCs Volatilizing from the Subsurface to Outdoor
Ambient Air

In the baseline risk assessment, risk and hazard were calculated for volatile contaminants in
the subsurface migrating upward into outdoor ambient air and being inhaled by onsite workers.
This assessment assumed a worker would spend 8 hours a day, 5 days a week, for 30 years
working in these areas. An unacceptable risk or hazard was identified at five locations:

1

o > WD

Building 834D - Cumulativerisk 7° 10™, hazard index 21.4, due to TCE and PCE.
Building 815 - Cumulativerisk 5~ 10, due to TCE and PCE.

Building 854F - Cumulativerisk 1~ 10™°, dueto chloroform and 1,2-DCA.

Building 830 - Cumulativerisk 1~ 107, due to chloroform, 1,2-DCA, and vinyl chloride.

Pit 6 Landfill - Cumulative risk 5 ~ 10°, due to multiple VOCs. Although an
unacceptable risk was identified in the baseline risk assessment, an engineered cap was
later placed over the Pit 6 Landfill that includes an impermeable geomembrane layer
covering the entire landfill area that prevents VOC vapors from reaching outdoor ambient
air where workers could be exposed. No further risk management measures to prevent
inhalation of VOCs are needed.

There are currently no workers occupying these areas full-time, and local site use restrictions
arein effect. These baseline risk and hazard data are presented in more detail in Table 6-1.

To prevent exposure outside the four buildings, risk and hazard management measures will
be implemented using the following process, aso shown on Figure 6-2:

1

Estimate the inhalation risk and hazard resulting from transport of contaminant vapors
from subsurface soil and/or ground water to the ground surface and subsequent
volatilization into outdoor ambient air using an EPA-approved model. DOE will work
with the U.S. EPA and the state regulatory agencies to select the most appropriate model.
The modeling will be performed annually.
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2.

If the estimated risk is below 107 and the hazard index is below 1, maintain the site use
restrictions and continue the annual modeling and risk estimation. |If the estimated risk
remains below 107 and the hazard index remains below 1 for two years, risk and hazard
management is complete for the site.

If estimated risk exceeds 107 or the hazard index exceeds 1, annually review the local
site use conditions. If workers do not occupy or plan to occupy the site in the near future,
maintain the site use restrictions and continue the annual modeling and risk estimation

If the estimated risk is above 10° or the hazard index exceeds 1 and the site is occupied
or occupation is planned, implement engineering controls such as paving the area for a
long-term solution, wetting the soil for a short-term activity, and/or requiring personal
protective equipment while working in the area. Continue the annual modeling and risk
estimation.

6.1.3. Inhalation of VOCs Volatilizing from Surface Water to Outdoor
Ambient Air

In the baseline risk assessment, risk and hazard were calculated for contaminants in surface
water volatilizing into the atmosphere and being inhaled by onsite workers. This assessment
assumed an onsite worker would spend 8 hours a day, 5 days a week, for 30 years working near
the contaminated surface water. An unacceptable risk or hazard was identified at four locations:

1. Spring 7 (southeast of the Pit 6 Landfill) - Cumulativerisk 4~ 107, hazard index 1.1, due

to TCE, PCE 1,2-DCA, and chloroform. Spring 7 flows at the ground surface only
during extremely wet years.

Spring 5 (High Explosives Process Area) - Cumulativerisk 1~ 107, due to 1,1-DCE and
TCE. The flow from spring 5 is negligible and the spring is characterized by moist soil
with wetland vegetation. In the baseline risk assessment, the concentration of VOCs in
surface water from spring 5 was assumed to be equal to the maximum historical
concentrations detected in nearby monitor well W-817-03A. Since no actual standing
surface water exists at spring 5, risk and hazard management measures are not necessary
to prevent inhalation exposure. Well W-817-03A will continue to be monitored, and
spring 5 will be surveyed periodicaly for standing water. Risk and hazard management
measures will be implemented if unacceptable exposure risk or hazard is identified in the
future.

Spring 3 (Building 832 Canyon) - Cumulativerisk 6~ 107, hazard index 2.3, dueto TCE
and PCE.

The Carnegie State Vehicular Recreation Area pond (east of the Pit 6 Landfill):
Cumulative risk 2 ~ 10°°, due to TCE. At the recreation area, water-supply well
CARNRW-2 is used to fill a pond, but the water is not subsequently used by the
recreation area staff and visitors. The baseline risk assessment indicated that if the VOC
source in the Pit 6 Landfill was not controlled, contaminated ground water could migrate
to well CARNRW-2 and result in an unacceptable risk from inhaling VOC vapors
volatilizing from the pond. Although an unacceptable risk was identified in the baseline
risk assessment, an engineered cap was later placed over the Pit 6 Landfill that included
an impermeable geomembrane layer that prevents infiltration of precipitation and further
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releases of contaminants from the landfill. No VOCs have been detected in the pond or
in well CARNRW-2. If VOCs are detected in the upgradient guard wells (described in
Section 3.1) or in we